The Portman Bay located in the SW Spain has suffered great changes since the 1950s associated 20 with the mining activity. The direct discharge into the sea of mining waste has caused the silting 21 of the bay in a few decades. In this study the magnetic properties of recent sands from a set of 22 52 samples from the bay and 16 samples from an opencast mine are magnetically analyzed. In indicate that the deposition of magnetite was fast and properties has not been modified in depth. 38
Introduction

43
The Portman Bay is located in southeast Spain and belongs to the Cartagena -La Unión Mining 44
District. The Bay is at the foot of the Cartagena range mountain, named "Sierra Minera", which 45 crosses the Mining District from west to east, parallel to the Mediterranean coast (Conesa et al., 46
2008). The Cartagena -La Unión district covers an area of about 10×5 km in the northeast-47 7 of high coercivity fraction has been estimated computing the S-ratio as the difference is 155 remanence acquired between 100mT and 500mT (Evans and Heller, 2003) . Also, the IRM -156 acquisition curves were modeled by a series of log-normal distributions of the IRM gradient in 157 order to infer the coercivity distribution associated to magnetic fractions. The mathematical 158 fitting has been modeled by the method outlined by Kruiver et al., (2001) and the associated 159 software. 160
Thermomagnetic curves were generated through a Petersen Instruments Variable Field 161
Translation Balance (VFTB) in order to determine the Curie/Neél temperature of the 162 ferromagnetic phases. Curie/Neél temperatures were determined for a selection of 26 PP 163 samples and 5 M samples by the maximum in second derivative method (Moskowitz, 1981 ; 164 Tauxe, 1998) . (FORC) diagrams were measured in material from site PP1 in order to achieve knowledge about 168 particles interaction and/or domain state (Pike et al., 1999; Roberts et al., 2000) . Sand material 169 was consolidated using non-magnetic glue into a gel cap. FORC diagrams have been processed 170 with the software and methodology described by Harrison and Feinberg (2008) using a 171 smoothing factor, SF-6. 172
Physical characterization and pseudo-compositional estimations have been achieved also by 173 scanning electron microscopy (SEM), helping in the identification of size and morphology of 174 the magnetic grains. The SEM was carried out in 6 PP samples (PP1B-A (30-38), PP2-B (25-175 30), PP3B-A SUP, PP4-A, PP5P-B y PP6C-B) for the study of the physical structure, particle 176 size, morphology and location within the sandy material of the ferromagnetic particles. 177 (Table 1) to the total SIRM, but suggests the presence of a higher coercivity phase. 233
The field at which the SIRM acquisition curve reaches its inflexion point (B 1/2 ), or maximum 234 value of the GAP, is used as an estimation of the average coercivity of the corresponding 235 magnetic population carrying the remanence. Table 1 
SEM
282
SEM micropictures using the secondary electrons method have been taken for every sampling 283 site. This technique allows a quick identification of the large metallic fraction, visible as bright 284 areas in the image (Reed, 2010) . Figure 7 shows the images obtained for the six sampling sites. 285
Big sand grains appear partially covered by smaller bright zones in their corners and edges in all 286 samples (Figure 7a-f) . A closer look into the morphological information of the grains shows 287 hexagonal structures and planar crystals suggested to be jarosite grains (Figure 7b and 7c) . has the same distribution that these parameters but with a very small variation range of its 311 values (Figure 8 f) . B c seems to show higher values at the ends of the Bay and lower in the 312 central parts though, the PP3 -B and PP4 areas have higher values than their adjacent (Figure  313 8e). However, differences between sampling sites are small and their statistical significance is 314 limited. B 1/2 has its maximum for the PP4 area and the minimum for the PP1 area (Figure 8h) . 315
The S-ratio seems to display a similar trend as that observed for B cr and B 1/2 (Figure 8i) . Indeed, 316 S-ration statistically correlates to B cr and B 1/2 (Figure 9 ). The correlation between S and B cr 317
indicates the higher coercivity might be related to the presence of a high coercivity mineral 318 Table 2 . The concentration of magnetite in PP samples varies 365 between 21.83% and 0.97% by magnetic methods and 34.04 and 7.78% by X-ray diffraction 366 (Table 2 ). M samples were only studied by magnetic methods, giving a variation range of 367 magnetite from 5.8% to 0.02% (Table 1) . 368
Magnetite content derived from hysteresis is correlated to κ ini and M r parameters ( Figure 10a arsenic (Figure 11e-f) can not be correlated linearly, but we have few samples to try another fit. 388 Table 2 depicts the correlation found between the magnetite content by X-ray diffraction and 389 magnetic methods. We observe that the slope of the correlation is nearly 1 and the determination 390 parameter is high. In view of the results we can say that magnetic methods are faster and very 391 effective for studies of Portman Bay (Figure 12) . Particularly, magnetic methods are more 392 suitable for low concentrations of magnetite, when XRD is known to have poor resolution. 393 
Conclusions
563
Gradient Acquisition Plot (GAP) for the raw data, the computed 1, 2 and 3 components and the sum of components. 
